It was proved by Renguria and Lieb that for an atom where the 'electrons' do not satisfy the exclusion principle, the critical electron number NC, i.e., the maximal number of electrons the atom can bind, satisfies lim inf,,, NC/Z 2 1 + y, where Z is the nuclear charge. Here y is a positive constant derived from the Hartree model. We complete this result by proving that the correct asymptotics for N,(Z) is indeed lim,,, NC/Z = 1 +y.
Introduction
In this Letter, we study the atomic Schrodinger operator
(1) acting on X = Lz( R3N). The ground state energy of H(N) is E(N) = inf spec,ZZ(N). (2) This is the same as if we had restricted H(N) to the space of functions symmetric in the N space variables. E(N) thus corresponds to the energy of an atom where the 'electrons' obey Bose symmetry. We define the ionization energy by
There exists N,(Z) < 22 + 1 (see [ 81) 
N,(Z) is the maximal number of Bosonic 'electrons' that can be bound by the nucleus. We will here study the asymptotics of NC as Z + 00. The motivation for this comes from [2] , where it was proved by comparison with the Hartree model that l$ni~f~> 1 +y (5) for a constant y > 0.
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The Hartree model is defined by the functional where
L,H is defined on the set of functions p > 0 with & E ZP(R3). The energy in this model is
Then by scaling we find
where e(t) is a monotone nondecreasing, concave function. There exists p,", such that
where E(Z) = -Z3 min e.
It is known (see [7] where the more general Thomas-Fermi-von Weizslcker (TFW) theory is studied) that if we write $2 = SE, then I++," is the unique positive solution to -rn-'Al::-(~-~,HIXI-')+::=O (11) s p,"(x) dx = (1 + y)Z.
This is the same y as in (5). It was proved by Benguria (for a reference, see [ 7j) that O<y < 1. The numerical value (see [1] ) is y =0.21. If N>(l +y)Z then E:(N) = ml?(Z), i.e., e(t) = min e when t > y + 1.
Here we complete the result (5) by proving a similar upper bound, i.e. THEOREM 1.
lim N,(z) -=l+y. z-tco z
In the case of fermions we have asymptotic neutrality, i.e., the above limit is 1. This was proved in [lo] and, recently, by a different method, in [4] .
